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@ CJcr,':vi tv >70sa(ifit:i^ prcdU£Ss of C4?d or^^'npounda. dt^attvaa tharaof, thair 
^ "fho in^^:t^ provido ccmpounda (iavl?ig tho formuSa: 



prajianrtSoR ^Md cMnpnMoviafof tha 





: >. v,^'^^ a t rD/30-pfCpv* or ^ac-butyl; Rs it fi^«tlK»ev. hydfOKV 
:,r !J^,•^r^::•Jlffe^V*«5^V: ^sw* >• hydrogan; Icww atUnoyf; 

o^^^fi; iMJewcr alkanovl)-«-i- claandroayl; 

- I - r.::^ esimpoiijuto ara 

) ;rhdC-D73m«'oajE«.Pur?harfS«ction 

"» j j*^ ihrrir pf c:suj>d gm^aimin- 

;,\ ' n : "i'ai *^ 5caf3c;<#el Ktivity. 
> . ... '^^i*^ Js^ibad C-07$ tWrivativaa aa 
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t^oaa 00 oGv'osoa <^<^aQ ^IctMq fe®j£:^o ®i© ooaQ@Mv© S'©isa@'(^©a ©f 
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©®25P©toSo ^ j|)S=oo®ia<^ dlQs^ivQMvQo ^off^tsf fetv© a veiy 
Mq^ Sosroe of aacftS^oInsia'^o osd ontiparaoiiio activity* 
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The C-076 stries of eoaqpeunda hav* the 



fellewiag structur* 




I 



. I M ' ■ 'r 





CB3O 

TSiere are oi@ht Sif foroat C*076 ^unpounds 
and they are given the designations Ala, Alb, A2a, 
A2b, Bla, Bib, B2a, B2b based upon the structure of 
the individual cenpounds. 
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Zn thm foregoing •tructural formula, the 
individual C-076 compounds are aa aat forth below. 



Ala 




«2 




Double bond 


MC-butyl 


-OCH3 


5 Alb 


Double bond 


iso^propyl 


-OCH, 


A2a 


-OH 


••c-butyl 


-OCH3 


A2b 


-OH 


Ifto-propyl 


-OCH3 


Bla 


Double bond 


22c-butyl 


-OH 


Bib 


Double bond 


iso-propyl 


-OH 


10 B2a 


-OH 


Mc-butyl 


-OH 


B2b 


-OH 


ifto-propyl 


^H 




the C-076 oOQpoundi with oJie 22,23 


■I'i T 1 

-unsatura 



tiona are identified aa the "l-ieriea** and it ia only 
theae eon^unds which are reduced to prepare the » 

15 instant derivativea. Either before or after the 
reduction of the 22,23-double bond further reactions 
may be carried out in which one or both of the a-L- 
oleandroae moieties are removed, or in which one or 
more of the available hydroxy groups are acylated. 

20 Thus, .the compounds of the instant invention 
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whtr«in 

*1 i£0-propyl or sec-butyl; 

i« nothoxy, hydroxy or loweralkanoyloxy; 
Rj is hydrogen; ioweralkanoyl ; a-L- 
5 oleandrooyi; 4'-l@wora2.2sQa©yl-a-L-oloandrosyl; 4'- 
{Q-L-olQcmd^©oyi)-a»2i-@ioQndgooylj C'-loworalkanoyl- 
4 ' - (a-L-@aoQja^j?@oyi) -e°&°©3.oQn^g'©oyl . 

la <&!(iio iiaofeosife is»vonfei@a, yjg torn 
''i@tJOffQakQja@yl'» io iafeoa^o^ fe@ iiael^glo fehooo alkanoyl 
fj?@iJi^@ ©2 2s©m 2 fe© d ©QE&@a Q^©2ao o^eh go acetyl, 
I?z?®l?A@my2., fevafeysspi, ^^ml@}fl osai feto like, 

iffivoatAoa aso maUsoS, isa feho o^vo Qtru^tural .fomula 

tjtoiai '"■ ' i- ■' ■' " 

Ao %(S5£®i£|0is ©°23=@3.oQS^®ojfi or 4*"(a^L- 
©iooaig^ojf a, J °a°25°@2,oQfiii^5?@o^a. . 

Melifeiosaaa. ^sqSqssg^ ©§s^m<io osa roolised. 
2@ t?SaQsa feSag "a©TOeQa.JsQja@2^a° ^5?©ifflp ©2 io oeofeya in the 
(ilioQ©©]niQg'i<aoo {a@sa©oQ©©S5iQg"i^o CM^ G^l^mm ©gagsisnds. 

^ io 5?OQ(ai2.jf Qpj^QgQiafe 2ff©35i Qsj osaQiyaii^ of. • 
felSao ofegM©fe«35?o ©2" 0feQS'feis!i^;;!Eii£ifeos4QlW'i tkaW^^ ' 

Qj?© SAto ^nsaoafeias-Qfeiosao a°oo2?iQp ©2 g@ag©maio. 

2§ Sisn @!bj)o©fe ©2 fej&o iiaofeoafe tooafei©^ lo fe@ s-oiSiaeo tho 
■ 22(,2§=(£@8iifeao_fe@ja^ tjMlQ ja@fe Q22o©fe4af tl&o rosaaining 
^etflj? «55aoafeyis'QfeiL@!ao ©s oay ©fe&ios gmei^ional group 
proooiit ©n tiao ii®a,Qetalo. It io noeossary to select 
a specific catolyot for the hydrogens t ion , one that 
30 will selectively hydrogcnate the least hindered 
from aaong a series of unsaturations . The 
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profogroa CQtQlyot for oaeh q ooloctive hydrogonation 
proeoSuro 4e ono having tho fomulai 



feSao j?5?ogosj?oa gafeoiyofe 1^^ io phQayl and X 
io ©M@5?i!aO(, ^Qfe io ©@a]p!@iasi€ feffio(fe5?iphQayl- 
pii@og5ii!a©J°5?te^i5JSii JS) eh3.@j?i^Q, vihieh, io alo@ known 
Qo ??ilkiao©sa ° 0 fe@E®fosao@tao eofeQlyofeo 

3>@ ^© soQgfeiQa io ©Qsg-ioa noluq a eafealyfeic 

QSi@mfe ©g eQfeQa.yo.feo SfjQ Qsjsyafe @2 eafealyofe io net 
(Sffifeieaa. Qiaa 2g©a @„@s fe@ EE@ioo @g feh© eofeQlyofe 
2@2? OQ@h K®ao ©2 ofeQ^feiae w^tQEkal hm© fesoa 
oa@©Qoo2uaay QSi@2.@2fo^o K©2.Qs SQfei@o isa feSjo soafro @2 

as @o2i fe@ ©oO® Qg-Q i3)g'o2oj?go^o • 

• ®iao fey^lj?@fQjaQfei@ja io eossioi ©lafe ia q 
hy^fon Qfe52©o^QffQ wfeieSj sEQy oifeSaog afe afega@ophQ?ie ' 

pgQ001ffl£>Q @5? tsg fe@ Qfe@t3fe <9 Q^OpiOSOO psoooteg© in a 

ofeaa^asd 2,Qfe@gafe@j?y lhiy^@f oaafeien agpasafeys „ 
M o@i^Qafe io !a©gma.3,y oeg)a@yoa fe@ iiooQa^jFO fe@feh fehQ 

SfeOfffeiaf ISiQfeoeiQao oad feSio ©QfeQiyofe. ®gQ20ffg©(a 

f3@lw3afeo Qg-o fey<iff@(§Qefe@a OQlKDiafeo m^h qo fe3a8©gi©s " 
. fe@atffiQa©i, pofes^aoiasa QfeSiog- oai ©fehos Q2.kQjaQ Siy€g^@Qgb©n@ , 
SSi© ff©a@fei@a io @@ajpaofeQ tatosi feSa© ©Qig^alafeQ^ Qst@^snfe 
§i ©£ feydj?©f ©a &qo teosa feokoa tap fey soQ@fei@a « Shig 

Sh© 5?QQigfei@a Essay jbo ©QSSkQ^ ©Mfe Qfe 25?©sa ffe@a 

fediipQffQfe^affo fe@ Qfe@^sfe ?Soe» Sa®iJ(ivQe, ffoosa tQiapa^ature 
is psogag-s-os, a© fey&@f©!aQti@n products ©re isolated 
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and purified by tcchniguoo known to those skilled in 
the art. 

©fehQg soQetieao ©ay bo eoj^siod ©at on tho 

5 p?@^iae^o %© gffO!^j?o feho @@sB^«ssido @2 thio invontion. 

ife io ip@ooiblo fe@ ©©saplQfeo qH ©g ©^or 

fe® !aiffl@2.G®^iii© Q^^ifei@ap 5?0Q©fei@ia e@!a^ifei@jao 
sc®®^iiaf ^ ois^Qe fg^iapo ©2? Qeyaofeiiaf feSao £asf^@j32f 

Q©SfiQfei®ja io 5?osa!aoj?oS Essai £Q©i3,Q o ■ ' , .iltii,, 

^530 feSaQ Q^ifei@aQi"'M3ti@^'i@ao wSaieSa 

feo ©Q^g-ioiS' ©tail i@. jpijEoip^iffQ ' to' e@!aip)iasa^o ©I'' feSaio '''.<;< •' 

isa^osafei©ia aso '^o*''Sbio©ii'wB 'sd^ ©f ©sao' ©&■ ©2 

Q©jf2.Qfei©a ©2 oiao©o|p)feifeio ' ^'la^ffaissjf ' fs^'^apso ' " , 

ffoaefeiQsa ©©a^ifeibsad uSaieh ' oso fosaosaiiy 
Qlp)lp)3.i©c^ao fe© '^b' j?>g'Qi3!QSQfei©sa ©2 fe@iSa feto c©®@0Q©3Q5?i 
Qsiii Qf3.5f©@!aQ isa^Ql^Q ^ioo©2.^isaf feSao (g°©7g ©@S5p@ma ©5? 
23 Sasp(iig>©fQjaQfeQa ©©saipQ^ssaiS isa osa Qf^Q@«ao Q©iiaie 

Jia@ja°saiaeao@phiii© ©sfosai© o@2.'i!?Qafee eioeiblQ tyifefe mfeos, 

(iisEQfehjfl 2©gia!5si(ao ff Mo fefeQssy Q thy 1 q^os, osad 

30 9.1 fe@ §@o wlwQe ^gieQsa^Qfeod aeM io adSed to - 
tho'Q^o@^o @j?gQSiie Golvsat to the. extent of O^Oi'^ tO' 
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10% by voluzM. The reaction mixture ia geneJiuy^'^ 
•tirred at about 20-40»c, preferably at room 
temperature, for from 6 to 24 hours. The lower 
concentration! of acid, from about 0.01 to 0.1% 
5 will predominately produce the monoaacchar.^de under the 
above reaction condition!. Higher acid concentrations, 
from about 1 to 10% will predominantly produce the 
aglycone under the above reaction conditions. 
Zntermediate acid concentrations will generally 
10 produce mixtures of monosaccharide and aglycone . 

The products are isolated, and mixtures are separated 
by techniques such as column, thin layer preparative 
end high pressure liquid chromatography, and other 
known techniques. 

•cids which may be employed in the 
above process include mineral acids and organic abids 
such as sulfuric, hydrohalic, phosphoric, trifluoro- 
acetlc, trifluoro methane sulfonic and the like. 
The hydrohalic acids are preferably hydrochloric or 
20 hydrobromic. The preferred acid in the above'' process 
is sulfuric acid. 



A further procedure fdr ^ the preparation of 
the monosaccharide or aglycone of the' C- 07 6 compouii^s 
or of the hydrogenat«*'Cf 076*^'eoftip6und8 utilises a 

25 different solvent systeai for the mttniSiaccharidi'f'imd 
the aglycone. The procedure for the preparation of 
the monosaccharide uses 1% acid by volume in 
isopropanol at from 20-40»C, preferably room 
temperature, for from 6 to 24 hours. Fter the 

30 preparation of the aglycone, 1% acid, by volume, in 
methanol under the foregoing reaction conditions 
has been found to be appropriate. 
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When thio procedure is eraployed on the 
•tartlng luatorlal (tho eoaipounSq with the 22,23-double 
bond) thorc lo a posoihility o£ nucleophiUc addition 
to the double bond, xf such occurs, chromatographic 

' f^r""*" 'T^f by-product in order to 
allo>»' for further rdaetiono. 

Tho aeido lAotod ofeovo ore appropriate 
for. thio p^oeooo/ Qsia again sulfuric acid is tho 
pro£os'SQ^ Qci^. 

f;s@^p feQiisi, aeyaofeo^. CSS^oso ^oj?o jedso to ©sjo 
&S?^s^ssy bQ Qcyla&o^, (Siggoffosafe soQgfei®® 

2@ mm^^imo Q5?Q oiipi@yc^ <i® saisaiiaisQ i?®g^t4@a 

^Sao Q©yaQ^i@sa TOQ^osai^o cag>3.@s'o^ og©' ' ' ' 

^rnQsaUf feSao'^Si^^to,, f^otSostibi^ @I!aa@j?iSo, ©'2 

In tSsQ ©QDQ ©2 goQ©fei@r.« eazgio^ @m tha 
hali^© 3?OQfjQ2afeo, it is oetQn QdlTOtofoo^o to include 
30 in the reaction laixture a basic coi^und capable of 





0001689 

-9- 16112 lA 

rMcting with and nwtralising the hydrogen halide 
which is liberated during the course of the reaction. 
Twrtiary amines are preferred such as triethylamine . 
pyridine, dinethylanino pyridine, diisopropyl 
5 ethylamine and the like. The basic compound is 
required in equimolar amounts relative to the 
numbered moles of hydrogen halide being liberated, 
however excess amounts, even using the basic compound 
as a solvent, are not detrimental. 

''^ ^« case of the Al compounds of C-076, or 

of the hydrogenated c-076 Al compounds thete is only 
• single hydroxy group, 4* hydroxy, which may be 
acylated. The formation of the monosaccharide or 
the aglycone still leaves only a single hydroxy group 

15 which may be acylated, that is the 4* or 13 hydroxy 

In the case of the 4", 4' and 13 hydroxy 
groups of c-076 Al compounds, the acylating reagent is 
dissolved in a suitable solvent, pyridine is preferred, 

20 and the acylating reagent added. The reaction is 
maintained at from 0»c to room temperature for from 
4 to 24 hours. The product is isolated using known 
techniques. ;...u/H^ff^'' 

The Bl compound^, hay§,^ available hydroxy 

25 groups: at the 4«(4' or 13) and the 5-po8itions. 
However, the two hydroxy groups have similar 
reactivities, when the reaction of the acylating 
agent in pyridine is carried out at about room 
temperature for from 4 to 24 hours, the diacyl 

30 compound is recovered. When the reaction is carried 
out at 0«c a mixture of the 4" (4' or 13) and 5 
monoacyl con^unds are recovered. To recover individual 
compounds, the mixture is placed on a chromatographic 
column or a preparative layer chromatographic plate of 
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Alumina or silica qmi and tha individual compounds 
are raadily isolated, in addition, taohniquas such 
as high prassura liquid chromatography may ba 
anployad to separata mixtures of acylated compounds. 
5 The acyl compounds thus prepared are isolated 

from the reaction mixture using techniques known to 
those skilled in this art. 

The novel compounds of this invention have 
significant parasiticidal activity as anthelmintics, 
10 ectoparasiticides , insecticides and acaricides, in 
human and animal health and in agriculture. 

ttim disease or group pf, diseases dj^i^ribed , , 
generally as helminthiasis is due to infection of an 
animal host with parasitic worms kno;«n as helminths. . 
15 Helminthiasis is a prevalent and serious economic 
problem in domesticated animals such as swine, sheep, 
horses, cattle, goats, dogs, cats and poultry. Among 
the helminths, the group of worms described as nematodei 
causes widespread and often times serious infection in 
20 various species of animals. The most common genera of 
nematodes infecting the animals referred to above are 

Haemonchus . Trichostrongylus . Ostertacia Wematodiius . 

Cooper ia« Ascaris , Bunostomum , Oesophaqos tonum , 
Chabertia. Trichurls . Stron4»lus . Tirichonema . ' 
25 Dictyocaulus . Capillaria. Heterakis. Toxocara, 
Ascaridia , Qxyuris, Ancylostoma . Uncinar ia , 
Toxascaris and Parascaris. Certain of these, such 
as Wematodirus, Cooper ia. and Oesphagostomum attack 
primarily the intestinal tract while others, such 
30 as Haemonchtts and Ostertagia/ are more prevalent 
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in thft stoQAch whil« still others such ss 
Dictvocsulus >r> found in ths lungs. Still other 
paraiites naV be locfted in other tissues end organs 
o£ the body such as the heert end blood vessels, 
5 subcutaneous and lynphatie tissue and the like. 
The parasitic infections jci^pwn as helminthiases lead 
to anemia, malnutrition, weakness, weight loss, 
severe damage to the walls of the intestinal tract 
and other tissues and organs and, if left untreated, 
10 may result in death of the infected host. The 
hydrogenated C-076 compounds of this invention have 
unexpectedly high activity against these parasites, 
and in addition are also active against Dirofllaria 
^ MwatosDir oides. Syphacia. Aspiculuris 

15 in rodents, arthropod ectoparasites of animals and 
birds such as ticks, mites, lice, fleas, blowfljj, 
in sheep Lucilia a^, biting insects and such v 
migrating diperous larvae as Hypodema sp. catUe^.' 
Gastrophilus in horses, and CutHSfeSfi SEi % 

instant compounds arf a|,so useful,, against 

parasites which infect humans The most connpon genera 

of parasites of the gastro-intestin41 tract of man are 
Ancylostoma. Necator. Ascaris. 8tronayl6ideB., fi 
Trichinella. Capillaria, Trichuris. andr Enterobius. 
25 Other medically important genera of parasites which 
are found in the blood or other tissues and organs 
outside the gastrointe^inal tract are the filiarial 
worms such as Wuchereria. Brugia. Onchocerca and 
Xoa^ Dracunculus and extra intestinal stages of the 
30 intestinal worms Strongyloides and Trichinella. The 
compounds are also of value against arthropods 
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SfcG ©SZJ^mSO QI?Q q2.G:§> ©COffmJl QgOtoO^ teX^ 
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OhT^ go a©^^&3 (DZo^ fcZDlS^^iSO Ot^ClpO ©2 MgCSSO iiL^il^U 

m 



2®i:zr=GJU3o (ilrjiszu^'' io jmomMLy' Q^c©ai!isa©a \r 
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magnesium otcarate* or di-calcium phosphate. 

^©ro it io deslxQd to a&ainiotor the c-076 
aosivatlves ia a eoliS \mlt fiooafo form, capsules, 

feolwooo ©s ttibl6tD ©onfeaiaisif tho dQoirod £unount of 

5 QetivQ e©^^Mi«a tssQssaQjli^ ago osaployo^. , thooo dosage 
£®mo p2?oi^c^ isafeiKifepijf QSid uai2©smly mixing 

Siiii3QiafeO(, 2ia,ao5?0(, fiioisafeOf/s'Qfeigig Qgosj^o (m^/o^ binder D 

^Qi^ ^@feQ2> ^oifiSiife mmos^^ ©2 feSao oiafeipas-QOifeic 

I- 

KSolOSii Q©fei^O ©©^g©^^' io fe@ ho QfedjraiofeQ^od 
I^liofeo ^fei©fe m^i^ bo Q(^;d^^. fe© felhio'^giniotoS Sm^ 

oti5!^©^feQsac©TO ^m - 'dhi^h o^osafe Q©fei^Q ' 

iMife<^2?iQl io oiai<&Ql^2.y Q&vissoil \::7i^ Q©@Qpfeafel© v©hicl©, 
p5?©2o2?Qbijf' ©2 ssKDfOfeobJLQ @il ^Q5?iofejf otffleJi QO p^anut 
oil, cotton oooS oil and th@ like. Other parenteral 
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. , , , gi5f©os©2> 2@SDQa.(, om^ n^o^m ^^on^OEOl 2@smiQfeions 
f ds^C),"^^^ ^"^o Q©fei^o ^E0OQ©©to?i^o ©E Qflycono " 

^iw^p)^^ ©s* ©©sns^^m^o Dso Sioo@i^o^ ©5? otao^n^Qd 
3 feBao ip)Q5?Qf^feo2?Ql ,2©SBiaiQfei@n a&dsjiiofeffQfeion; ouch 
2@geiaa.Qfei@sao ^onosQilsf @®Jf^feQiSf^ 2j?©b fe@ by weight 

[?)Q2?QOifeOO(7 86e Omm^lGo IpQJ?QOifeQO 0^a©£i QO 

^^^hOo limo SiOQOf? Bi^QO (M^ ©^os feifeiag ^ls\oo©feo ^ 
<a©i:oofeiL©Q<&o^ Q5iijten2,o (m^ ^v&ti^o oso q2Lc© 

a.§ 0220©fei^O isa feJ?QQfe®DSife ©2 IpiQI?QOifei© (MOOQOOO 

■■ t ■ 

OpQ©iOO ©2 QSiteQ2L fe©^feO ^kOQfecM QS?l^ fe^f^ QSi^ 

2® oo^o^rife^ ©2 j^Q0iyi©'-lh2c4©fe2>©sii ©5?'' iEii2oo<^fei@ifao • 



@o@@a> fe@ M n^^o jpog* Jsfo ©2 QS?ite!Q2> fe©% ommh 
fe@^Q2. l^Sja^ <ui^osa Qfe ©sao feiLK3 ©s* $m ^i^iL(SQ^' (sl©coo 

2S Q 5?(^aQfei^o2>y cs&©j?fe ip02?i©^ ©2 ^feo oiia©I!5\ qs 2>-*5 

022©03>lQSafe ©©S?lfeg©>l ©2 On©h pQ^QOifeQO io ©^tQiSlQd ia 

' oMEH^ilo by QfeiiaiofeQgj^ff 22?©:^ ,Q&©iafe @o@2.S to O.S mg. 
' Ipas Isfo ©2. ^oifht ; isi a qLu^Iq <^DQ*' tope.at * 
t^OQtsiaQsato Q5?g fil^osa qo gq^i^o^ to eo^at re- infections 
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qM q^q ^OfX3ia(Soafe ttp®sx th© opo^ioo of parasite and the 
feuofeax^<S5?2f feo^Smi^oo feois^f o^pl@yod. Th© techniques 

Q&As?^0feO5?i^f fefeooo ^feo^ialo to onimals are known 
to thoo© okiaiotS feho 'ifofeo^ina^y fioid. 
5 ^oa fefeo ©osnpoimdo SQScribefl herein are 

a&aiaiofeoro^ QO q eosaponont ©2 th© food of the animals, 
or dioBolwd oisopoadQd in tho drinking water, 
cosap^oitiono Q2?o ps'evidod in t?hieh thQ active compound 
or compoi^^o qsq isifeissafeoly Siogoroed in an inert 
10 ca^^ri©^ ©5? diluon,t, ®y ino^fe eag'giGr io moant one that 
^ill n@fe j?OQCfe ^ifefe fefeo QififeipQ5?Qoiti€ Sfonfe and one that 
oaay Ibd a&iisiiofeoj?o^ OQ^oiy fe@ osiii^lOo ,^r©ferabiy, a 
©c^j?Ao5? 2@j? 2oc^ Q&iisiiofej?Qfei©^ iQ ©sao ^Qfe io, or may 

0 

@^ o^lpg>a>aft2Qiafeo iia ^SiiiQlfi feS^io Q@feiv© isafj^Gfiiosafe io prGO©nt 

2qo^ oifehGg* fii2?Q©fe2.2f @s Qgfeos m isfafeosiio^iQ^Q dilution ' 
0 ©& blem^is^i^ ofeofio S^i©Ql ©Q2?g2>05?o ©5? (iilfeoafe© ouifeable 
2©s o^©ii ©@ss|^Qifei@s&o isii(g2>M0p 2©5? Qss£Stipl©(, diotiiicirs' 
d5?i<§d fS'QisiOi? ©@5?sa iiioQ2.(7 ©ifesiiao ^qIq 2QS^©jatation . 

SGOidyiQOf^ ff2?@Iima . ©Sf OfeOS 0£?iGa,l0 p ^^Gafe QfeO^feOf? m©lass(ss 

o©lub2>QO(7 ©©2?ja ©©b lEOQlf? G^iLbio l^mt ^11 Spodf, soya 
§ f^itOc ©5?usfeod 2.iEiG0fe@ao ■ aiad feSic^ likGo' ^ iThe^ketiv^ Iftif' ^i m\ 
hyd^fGna<^odl e°@?(S ©©Sflip©ii5isii(ao as?© iiafeiiiiatoly di©pQ^nsd 
feh5?©itaffe@ti5ife feteiG ©QS'jriGs iBGfeh©^o ota^h ao f^rinding,. 
ofeiffjrinf Milling ©s feiy!SB!!^lig3if o ©essposifeion© containing 
^s'Qsa ab©yt 0O00S fe@ 2o@Q by i^^oight ©2 th© active 

I- 

e@sap@imS qsq ps\s>^i©t!3l^2.^ oui^abJ.® &@ feed premixes. ^ 
F@@d supplsssanto , «d)iich ar@ Sod directly to the 
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aniaal, contain frooi about 0.0002 to 0*3% by weight of 
tha activa conpouada. 

Such aupplaxMnta are added to the animal 
feed in an aaount to give the finished feed the 
S concentration of active cox4>ound desired for the 

treataent and control of parasitic diseases* Although 
the desired concentration of active compound will 
vary depending upon the factors previously am&tioned 
as well as upon the particular C-076 {derivative employed, 
10 the cosqpounds of this invention are usually fed at 
concentrations of between 0*00001 to 0*002% in the 
feed in order to achieve the desired antiparasitic 
result* 

Zn using the cosipounds of this invention, the 

is individual hydrogenated C-076 coaiponents wMy be prepared 
and used in that form* Alternatively, mixtures of two 
or sore of the individual hydrogenated C-076 cosiponents 
may be used, as well as mixtures of the parent C*076 
compounds other C*076 compound or other active cc«Jspounds 

20 not related to C-076 and the compounds of this invention* 

Zn the isolation of the C*076 compounds, idiicb 
serve as starting materials for the instant proceslelpl^H, 
frcxi the fermentation broth, the various C-676 ooo^unds 
will be found to have been prepared in unequal amounts* 

25 Zn particular an "a* series coaqpound will be prepared in 
a higher proportion than the corresponding **b" series 
coa^und. Ihe weight ratio of "«** series to the 
corresponding "b" series is about 75s 25 to 99:1. The 

29 differences between the "a* series and "b" series is 
constant throughout the C-076 coaiwunds and consists of 
a sec-butyl group and an iso-propyl group respectively at 
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fe&o 2i ^o^L^i@g&. S^io MS^o^oaeo, ©f e©uroQ, does not 

S&22osQ5i\©o too ifliOg3,Agil^2>o o22o©fe ©sa feSao i?OQefei©n 

SGJi g)QS'fe2.©ii!iaQs ife fiaoo feoosa S©m4, ^Qfe • 

SSiiO ©©X^^i5Jnli!0 ©2 .fe&iO iias^^i^ga 'QgQ'if 

to22.i©fe (slcsafio \ai°:©sii ©s©ip>o ^MS.o ^QSf ..(:){?p fs^isa%)@,^^ 

ll^©ia ^^Oftoi^OO QO 0g)5?Q^0i? ^m3feOa' G®^o'l@SaO QSiS feSf'^ 

aiJsbo ^ '^^ gjs©;;^to© @s ofe©j?o^ ©j?@ip)0 ^ Q22o©fe 

Sao 2@2>2>(2Ai3^i!aff os^qe^SLoo qj?o ip)S©^i^o^ ©?^©g^ 
^Qfe ^io to'^CMfei©jja BigSafe e::©5?o S^ll^ »Sosofe@@^? 

U® ai::©2?ip2a©^o o@2.Mo ©©fe QO ©syo^^lltoQ oolMo. 

D^^:^ QO CQOO 0[|iO©fes©3:^feS2f 0 Si^@5LQQS sasfpQfeie ^oonastce^ 
<^ aiJsOo • BotoQ oi:©Sipfe©m3o ©©SDj^iiJisii^ aro not 



<^toy?Q©feoi?ioca fe)^ o£aQ2?ip) coi^to^ jp^to^g^ hmso^Sff th© 

@©Zgbtl5M0 Q20 p^O. 
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22.23-Di l--. j. c'-oVfi Ala 

'y\.0 llcf. of C-076 Ala and 14,4 mg. of tris 

(triphenylphc;r,,Uij.ne) rhodium (I) chlorldo are combined 
5 in 3.5 ml. ot bens^ne and hyd^Ofonatod for 20 hours at 
room tomperaturo usi^©^ Qtm^ophos'i© p5?oooure. The 
crude r^acticn miasfe^^© io* ©h^omQfeograpSiQd on a , 
pr^parafeive ir.ytsr <eh5?©mQfe@gj?aphy piafeQ oiufeinf feuico 

t^^ifeh 300 hUz rucla^ff if^fj?iofei@ j?QOongiia@o osii^ 
op^©feg@se©py indic^feinf g)S'QpQg*Qti@a ®2 22,23- 
dihf^m C«07(i Al^. 

* 

15 g^^^ 2 >v , 

Thh mlnti©n ©2 ©?o3 saf « ©2 C«@?S gla in 6 ml. " 

of 2' . 2.i-'dj.]:yu.vo Bla ijyMeh i© M^afei£iQ^ fey mc;;s 

Si'jectro:^*:.*; .y .v/i-i 300 VMz nuclQSir laafnQtic resonance.' 
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EXAMPLE 3 

22,23«Dihydro C-076 Bla 

A solution of 1,007 g. of C-076 Bla, 314 mg. 
Of tris (triphonylphosphino) rhodium (Z) chloride and 
' 33 ml, of bancano is hydroganatad for 21 hours at 
room tamparatura ufidar 1 atmoaphare of hydrogan 
prasaura. Tha aolvant ia ramovad in vacuo and the 
raaidua diaaolvad in a 1:1 mixture of methylene 
chloride and ethyl acetate and filtered. The filtrate 

^0 iB placed on a column of 60 g, of silica gel eluting 
with a Isl mixture of methylene chlorid and ethyl 
acetate taking 10 ml, fractions, Praetions 14-65 
are combined and evaporated to dryness affording 
1,118 g, of a aolid material which ia indicated by 

15 high preaaura liquid chromatography to be a 60/40 
mixture of the hydroganatad product and starting 
material. The mixture ia rahydrogenated in 55 ml. 



< I 



Of bfnaane adding 310 mg. of trik (tripheiiylphpsphine) 
rhodium (I) chloride and atirring for 21 hours a^t 

20 room temperature undeir 1 stmosphere of hydroger^ 
pressure. The solvent is ramovad vj|^cup j|yid!jth^ 
raaidua chroaatographad 6n 80 g, of aiii^af gel usii^g 
40:60 mixture of ethyl acetate and methylene chloride 
as eluant, 10 Ml, fractions are taken and the product 

25 appears in fractions 26*80, These fractions are 
combined and evaporated to dryneas in vacuo affording 
a yellow oil. The oil is dissolved in benzene and 
lyophilized affording a pale yellow powder which is 
identified as 22,23-dihydro C*076 Bla by mass 

30 spectrometry and 300 NHs nuclear magnetic resonance. 
0.976 6, of product ia obtained. 
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EXAMPLE 4 

22,23-M,hvdro C-07< ai« »* >no«aeeh»ri^> 

V 11.2 ijg. Of 22,23.dihydro C-076 Ala is 
dissolved in l.i „i. of i, .^it^^^ .^^^ 

5 panol and^atirred for 20 hour, at room temperature. 
The reaction mixture i. diluted with chloroform to 
a volume of abojit 5.0 ml. and washed with saturated 
aqueous sodium bicarbonate solution and sodium 
chloride .olution. Th.e organic layer is dried over 
10 sodium sulfate and evaporated to drj^nsss in vacuo 
affording an oil. The oil is placed on a silica gel 
preparative layer chromatography pi.te ahd eluted 
With 5% tetrahydrofuran in phlorofom. the product ' 
i« removed from the plate iiid lyophilised from 
15 bentene affording 5.2 mg. of a white powder which is 
identified by 300 MHs nuclear magnetic^reso^^s Jl; 
mass spectrometry as 22 , 23-dihydro c-076 Ala 
inonosaccharide . 

EXAMPLE 5 , ,., ,. {,,„, 
20 22,23-Dihvdrc> Al^^^ qOZ. ■■^S" ; 

, ■.Ibr?'*?!^' ■^(•••>Pft''?^'2>23-dihyto^^ is ^" ' 

i,stiri?id.^ffprua4)^! in 1*1 ml. of 1% sulfuric acid 

in methanol at room temperature. The reaction mixt^e 
is treated as. in Example 4 affording an o£l which is 

25 purified by preparativo layer chromatography on silica 
gel eluting with 5% tet rahydrofuran in chloroform. 
The product is removed from the chromatography plate 
and lyophilized from bonsene affording 4.2 mg. of a 
vhite powder which 300 MHz nuclear magnetic resonance 

30 and mass spectrometry indicate to be 2 2, 23-dihydro 
C'076 Ala aglycone. 
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22 . 23-Dihvdro c-fl7i> aia itonom^eahm^iAm 

395 Mg. of 22,23-dlhydro C-076 Bla ia add« 
*® * ftirrad solution of 50 ml. of 1% aulfuric acid 
5 In iaopropanol and tha aolution ia atirrad for 14 
houra at room tamperatura. Tha reaction mixture is 
traatad aa in Exampla 4 affording 0.404 g. of a foam 
after lyophiliiation from banzane. The foam ia 
chromatographad on 6 preparative layer ailica gel 
10 chromatography platea aluting twice with 4% tetra- 
hydrofuran in chloroform. The monoaaccharide with 
a Rf 0.15 ia colleetad and waahed from the ailica 
gal with a total of 650 ml. of ethyl acetate. The 
combined waahinga ara evaporated to dryneaa and the 
isreaidua lyophilized from bensene to afford 0.2038 g. 
of 22,23-dihydro C-076 Bla racnoaaccharide which high 
preaaure liquid chromatography in^Sicatea to be 
eaaentially pure. 



EXAMPLE 7 
20 22>23-Dihydro C-076 Bla Aolveene 

9.7 Mg. of 22,23-dihydro C-076 Bla ia 
atirrad overnight in 1 ml. of a, 1 1 aulfuric ac^o in 
methanol aolution. The reaction mixture ia treated aa 
in Example 4 and the aolid material treated with 

25preparative layer chromatography on ailica gal eluting 
with 10% tetrahydrofuran in chloroform. The oil 
recovered from the chromatography plate ia lyophilized 
from benzene affording 4.7 mg. of a white powder 
which 300 MHz nuclear magnetic resonance and mass 

30»pectrometry indicate to be 22 « 23-dihydro C-076 Bla 
aglycone. 
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22.23-Dlhvdgo e-07 6 Bla A^ lyga..^ 

0.466 C. of 22 , 23-dihydro C-076 BU Is 
added to • stirred solution of 50 ml. of 1% sulfuric 
5 acid in mthanol and tha raaetion mixtura stirred 
for 13 hours at room temperature. The reaction 
mixture is diluted with 250 ml. of methylene chloride 
and washed with 50 ml. of saturated aqueous potassium 
bicarbonate and 50 ml. pt water. The aqueous layer 
10 is washed twice with 20 ml. portions of methylene 
chloride and the combined organic phases are dried 
with saturated brine and sodium sulfate and 
•vaporated to dryness in vacuo affording 0.480 g. of 
a pale yellow foam. The foam is dissolved in 4 ml. of 
15 nathylene chloride and placed on 4 preparative layer 
chromatography silica gel plates and eluted 4 tiaes 
with 4% tetrahydrofuran and chloroform. The product is 
recovered from the silica gel plates affording an oily 
residue which is lyophiliied from bensene affording 
20 255.8 mg. of a white solid. Traces of methyl 

oleandroside are indicated to be present in the solid 
material. The white solid is then lyophilited again 
from bensene and placed under high vacuum for 20 hours 
to remove the impurity affording 22 . 23-dihvdro e.07« 
25 Bla aglycone. 
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I EXAMPLE 9 

4''-0-ac«tvl-22.23-Dihvdro C-076 Ala 

6.8 Hg. of 22 « 23-dlhydro C-076 Ala is 
dissolvad in 40 drops of anhydrous pyridine, chilled 
5 to 0*C and traated with 20 drops of acetic anhydride. 
The reaction mixture is allo«fad to warm to room 
temperature and stirred overnight. The reaction 
mixture is diluted with 5 ml . of ether and 6 ml . of 
water and the layers separated. The aqueous phase 
10 is washed twice with ether and the organic layers 
combined and back washed 3 times with water. The 
•ther layer is dried over magnesium sulfate and 
evaporated to dryness in vacuo affording an oil. The 
oil is chronatographed on silica gel preparative 
15 layer chromatography plates eluting wi€ti 5% tetra- ' 
hydrofuran in chloroform. The product is recovek'ed 
from the plates and lyophilised from benzene affording 
6.1 mg. of 4**-0-acetyl-22,23-dihydro C-076 Ala an 



20 magnetic resonance. 
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4«>«o^ac»tyl-22;23-Dihydro C-076 Bla nd 4''.5^di^O««tetyi 
22.23-Dihydro C->076 Bla 

18.6 Mg. of 22,23-dihydro C-076 Bla Lb 
25 dissolvad in 63 dropa (ttbout 1 ml.) of dry pyridine 
and traatad with 9 drops of aeatic anhydride at O^C. 
Tha reaction is stirred under nitrogen for 6 hours at 
O^Ce The mixture is then quenched with 5 ml. of 
water and extracted 3 times with 3 ml* portions of 
30 ether. The combined ether extracts are then washed 
. 3 tines with 3 ml. bbrtions of water and ^drii 



iti 3 ' ml . portions . of * water ' ^ and ' > dried- ' ' i ' . . 
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.lurattt and mporatcd to drynsM 

A2^. Th. on 1. chro».togr.phed on pr.p.r.tlv. 
IWr .iiica gal chronmtography plata. •luting t»rica 
With S% tatrahydrofuran in chloroform affording 
5.8 «g. of 4--<>-ac.tyl-22,23-dihydro 0-076 Bla and 
5.8 »g. of 4%5-di.O-acetyl.22,23-dihydro C-076 Bla 
•fter lyophili.ation from banaana. .tructura. 
•re confir»«d by 300 mz nuclaar magnatic reaonanca 
ana naaa apactromatry. 

EXAMPLE 11 • 
22.23»Dih ydro C-07fi B1« 

39 G. of C.076 Bla it diaaolvwl in 1540 ml. 
of toluana and introduced into a 4 liter atirrad 
autoclave, to this is added 3.9 g. of tris(triphenyl 

15 phosphino)rhodi^(X) chloride mikinoon's catalysti 
A hydrogenation pressure of 40 p3i. and a ten««ratttr^ 
Of 40 c is maintQinod «ith stirring for 4 1/2 hours 
At the end of this period liquid chromatographic 



10 



analysis indicates 98% yield of dihydro eift7'6 'sia with" 

The toluene is renovad 



20 1.5% of tetrahydro C-076 BW, 

by evaporation iSLJacugi ahd the dark wr^'i^ 
dissolved in ethanir^^t a rate of 4 nl. of ethanol par 
gram of product. FosmmidQ at a rate of 10 ml per 
^ gram of product is addod and the solution heat^ on 
25 the steam bath to 40-50* while adicd water at a rata 
Of 2 ml. per gram of product. After crystallisation 
commences the heat is removed and the solution allowed 
to cool Slowly With stirring overnight. The solid is 
,n •"^ «ith a mixture 3 part, watar 

30 and 1 part ethanol and dried in vacuo overnight. The 
•olxds are di.solved in 150 ml. of ethanol and warmed 
to 35.40.C on the steam bath. Water, 150 ml. 1. added 
Slowly with stirring, whan solution is coa«,leta at 
35-c the heat is removal and the solution allowed to 
35 cool Slowly overnight. The crystal, are r«aovd by 
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f iltret4©a mi ^od vitSi 50J5 aqaeoas etfeaaol and dried in vacuo 
©^ffs^cai^ Q^s^iag 32.55 S. ©ff 22, SS-diSydro C-076 Bla vithT" 
n»p» of 155-1570(3, 

ErioQd ©a feisssssie o^qq^ mo ®ic?®©ygattiom capable 
®2 €=m ©®s^p®S!Mo aj?Q ®^ o Slow speeiso of t&e gomso 

e®Mo@M®a ©if toj?@is ^r^^^ ^^^^^ . ..^ 

©=®?S=3^to@is«3 0003,10 ©2 ^ ^^^^ fio^oi^od 4a 

/Jco?a®aate?Q gb®2?aoo saaMo^ qm too feoQ® oooa^o^d ^ 

<iQg®oil^odlo i?Qofea®^i®a Qo «® omiiaaMli^o is> ^0 ^^^^ 

<m<S^ mllQ^Um ®2 ^ ^ ^Uo^Um 

ooo4(psdl -feEsiQ' ®(§@Qooi®Ei osSjqj? ass© SapSS^o 

QQOOo 



ogtos'isQa ^. 0^a m X Eagail?4eaM®!2o .B^^G^Um 

So ©IboGif^od ©a ©ates.ua Q(p5?o e2y®QJ?§)ac=ao]ps«ie4a® OQaffp 0Qafe3= 
ofeseHa oM oqs .^tol®^ %®5?® oia5?2Q®Q Jo ce®®<^ qo . 

OQoa % . Qaee45?©a E!4(smo®®3og7o • 

yiago:^t4TO |^t7^8 IwossQ ve^ das& bxota; 
/\ Ae^al..ci^jato.»,.^,'- , . I^OT^do^,^ . ter®x«sa8 gray (Mi)*;;-":, 

^ ..Ife^tativff ,gjfi»^;tkti> ' ■.jPteds'* . iBolorl^ss ' ■•i'- ' ^ • : ' ' 



Aerial i^ jliibt • Scaai, gr^iali 
Soluble' p. ^nit * Light gr^isli iaa 
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Egg albuBiin ogar 

VegetatiTe grovtht 



Aerial mrceliuns 



Soluble pi0&cntt 
Glycerol asparagine agar 

Vegetative grovtht 
Aerial s^celiiu&i 

Soluble piipaentt 
iBorgaxkio ealts-starch agar 

Vegetative grovthi 

Aerial mreoliumt 



Moderate, light gRQrisb-yellov. 
tamm (3ge)* mixed vith ^te. 
Light yellovieh tan 

Beverse - yolloviah brom 
Pdwdexy, brovniah gray (41i)» 

ttixed vith vhito. 
Light, yellovieh brovn 

Beveree - ^rayiah yelloviah 
brovii# 

Bovdexy, light bxmmiah gn^ ' 
(4ig)* edged vith daxicer 
brov&iah gnqr (41i)«* 
Light yellovieh brovn 



Soluble pi{pDenti 
Yeaet eztxoct-deztroae ♦ aalta agar 

Vegetative grovths Reverse • daxic brovn 

Aerial nQrceliums Moderate, brovniah idiite 

Soluble piipBcntt Brovn 
Yeast eztracti^lt extract agar 

Vegetative grovtht Reverse - daxk brovn > 
i^f ayceliwfflt Moderate, brovniah vfaite 
Soluble pi0aentt Brovn 
Peptoae-^iroiwycast extract agar 

Vegetative grovtht Bark brovn 
t^celium: None 

Bark brovn to black 
Positive 
Positive 



1 1. 



■1 



. Soluble piffaentt 
Melanint 

H S production 
Mitrient agar 

Vegetative grovtht 
Aerial nyceliuat 
Soluble pigseatt 



Tan 

Sparse, grayish 
Light brovn 
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Natrient atarch agar 

Vegetative groviht Xui 

Aerial mrceliunt SparsCf grayish \Aite 

Soluble pignont: Light brovn 

I^rdrolysis of starch: Good 
Potato plug 

Vegetative grovthi Ttsm 

Aerial mrceliumt Brovn mixed with grayish ^idiite 

Soluble pipientt Greyish brovn 
Looffler'a Blood 

Vegetative groviht Grayish tan 

* Aerial SQrceliuiat None 

Soluble pi^sentt Some browning of medium , 

Liquefactions None 
I^trient iyrooixE^ ajpiri 

VoQataMve ^mc^x Eg^orae •» dark brovn to black 

Aoriol c^cQSiMHS • " SpapoOf grayish 
&1bI)1© ]pi@s3Eits E^i3rik brovn 
It3c®^L|p®o2.ti®n of ^rosinet None 
Carbon utilisatiosa 

R?idfe^>G®'fetli©lb fesioal E^ditaa + 1^ carbon source} "^■^ - 

♦ u Qr(&t7&3&;; im ^£^\:f£h as ccsq[^ed. ^to negative 

con'^rol (b® c^b®^ oource)« 

Glucose <f ' . 

Arabinose ^ 

Cellulose ^. 

Anietose + . 

Inositol <f 

\ , ■ ^ 

I * lactose ^ 

\ Maltose ^ 

Monnitol ^ 

\ Mannose ^ 

Baffinose ^ 

■ / - . ■ • ■ . 

Hhnianose 4 
Sucrose . 4. 
J^lose > 
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KutrieDt gelatin agar 

Vogetativo growth t fan 

Aerial igrceliusi: Sparse, grayish idiite 

Soliible piipaent : Light brovn 

Liq:aef action of gelatin: Good 
Cclatin stabs 

Vegetative grovths Drown ring 
Aerial iq^ccliuin: None 
Soluble pig^nt: Greenish brown 
Uquefaction of gelatin: Cooplete 
Skio milk agar 

Vegetative growth: Dark brown . 
Aerial ngrcelium: None 
Soluble pigment: Daric brown 
Urdrolysis of casein: Good 
Lituns milk 

Vegetative growth: Dark brown growth ring 
Aerial iqrceliua: None ' 4S 

Color: Dark brown V 

Coagolation and/or peptonization: Conplete 

peptonization; becoming alkaline 

(pns.i). 

Skiffl nilk 

Vegetative growth: Dark brown growtii ring 
Aerial iq^ccliuia: None 
Soluble pigment: Bark brown 
Coooilation and/or peptonization: Cosrolete 

peptonization; becoming alkaline 

(pns.o). 

Toinperatare ra ge: (Yeast extract-dextrose + salts agar) 

28*C - Good vegetative growth and aerial ogrcelia 
37*C - Good vegetative growth and aerial nycelia 
50*C - No growth 

Oxygen requirement: (stab culture in yeast extract- 

dextrose ♦ salts agar) 

Aerobic 
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Ill firttigi taktt after tfcmt ve«ks At 28 *C unless noted other- 
mLm. fB of oil Bodlo o]^proxiafttely noutrol (6«8 - 7«2) 
Oolor ODHtbor dooianotlono (*) taken froa Color Ilarnony MaiUAl« 
19S8t 4th Biition Container Corporation of America^ Chicago^ 
Uliaoie. 

A oareful eei^ariaon of the foregoing data vith publiehed 
deeoriptions including Berg«y*s Manual of Setemiinative Bacteriologsr 
(Bii^th Blition) of knovn microorganisois reveals significant 
differences that indicate that the microorganism should be classi- 
fied as a nev species* On this hasis^ it vas designed StrentoBBrces 
avenaitiMs * 

Other organisms can also be used to prodnce 0^76^ e«g« 
■atants obtained by mutating agents such as X-ray irradiation^ 
ultraviolet irradiation or nitrogen mustards* 

A cultusre of one such organism ws isolated after 
irradiating G> avemitilis vith ultraviolet light* A lyophilized 
tube and a frozen vial of this culture have been deposited in the 
pexmanent culture collection of the American lype Culture Collection, 
and they have been assigned the accession nmabers 31272 and 31271 
respectively* Slightly higher fementation yields of C-O76 have 
been obtained using this frozen stock as inoculum. 
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